INTRODUCTION {#sec1-1}
============

CBT is a rare neck tumor that is derived from the neural crest.\[[@ref1]\] Management of sizeable (Shamblin III, \>5 cm size) tumors carries a high risk of postoperative mortality and morbidity rates specially with regards to neurovascular complications.\[[@ref2]\] We report a case of sizeable tumor which was surgically removed with minimal blood loss, temporary neurological loss, and no cerebro vascular complications. No preoperative embolization was performed. Review of literature\[[@ref3]\] and our case reveals that proper surgical technique is the key to improve treatment outcome.

CASE REPORT {#sec1-2}
===========

A 40-year-old Yemini woman was admitted to King Fahd Hospital of University, Alkhobar, Saudi Arabia with a progressively growing mass in the left anterolateral side of her neck of 5 years duration. She presented with neck tenderness, dizziness, increasing number of fainting attacks, and shortness of breath. There was no history of hoarseness, dysphagia, or palpitation and no family history of a similar condition. Her left pupil was slightly more contracted than the right pupil (Horner\'s syndrome). The rest of her neurologic examination was unremarkable. Indirect laryngoscopy revealed slightly impaired movement of left vocal cord. Contrast enhanced computed tomography (CECT) scan of the neck with subsequent CT angiograms of the carotids showed a 6.9 × 5 × 5.8 cm hypervascular solid left carotid space mass encasing the common carotid artery (CCA) and both internal CA (ICA) and external CA (ECA) and splaying the carotid bifurcation with no luminal narrowing or thrombosis \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. There was no contralateral tumor. The tumor was diagnosed as carotid body paraganglioma of Shamblin group III. Horner\'s syndrome was due to tumor encasement of the left sympathetic chain. No preoperative embolization was performed. The tumor was surgically removed under locoregional anesthesia and supplemented with intravenous propofol after reconstruction of the CA. The hypoglossal and vagus nerves were identified during surgery and preserved. Part of CCA, ICA, and ECA were removed with tumor and ICA was reconstructed with polytetrafluroethylene (PTFE) graft \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\]. Monitoring of the neurological status was achieved by simple clinical evaluation of the state of consciousness under local anesthesia, and by continuous regional oxygen saturation (rSO2), measured with a cerebral oximeter (Somanetics Invos cerebral oximeter). It was not necessary to place a shunt. Blood loss was about 450 ml. Postoperatively, a transient swallowing difficulty and tongue deviation developed probably due to stretching of the hypoglossal nerve during the operation. On laryngoscopic examination, left-sided vocal cord paralysis was aggravated. There was no cerebrovascular event after surgery. Histopathology examination confirmed the preoperative diagnosis of paraganglioma \[[Figure 5](#F5){ref-type="fig"}\]. Six months after surgery, the patient could speak and swallow normally and her tongue deviation disappeared. Graft surveillance at 9 months revealed a patent graft with normal flow.

![(a) Hypervascular left carotid space mass (M) splaying and encasing the internal carotid artery (ICA; long arrow) and the external CA (ECA; short arrow). (b) The common CA (CCA) was also encased (\*), findings are in keeping with type III A1, A2, and A3 carotid body tumor. Hypertrophied left descending pharyngeal artery (arrow)](AJM-4-106-g001){#F1}

![Computed tomography angiography (CTA) carotids (a) 3D: carotid body tumor with splaying of the carotid bifurcation (\*). Note: Hypertrophied left descending pharyngeal artery (arrow). (b) Coronal reformats: Significant mass effect on the left internal jugular vein which appears markedly compressed](AJM-4-106-g002){#F2}

![Perioperative finding of left side tumor. A huge hypervascular tumor surrounds the left common, internal, and external carotid arteries](AJM-4-106-g003){#F3}

![Internal carotid artery was reconstructed with polytetrafluroethylene (PTFE) graft](AJM-4-106-g004){#F4}

![Well-defined nests of cuboidal cells (zellballen) are separated by highly vascularized fibrous septa (hematoxylin and eosin (H and E, ×400)](AJM-4-106-g005){#F5}

DISCUSSION {#sec1-3}
==========

CBT is a paraganglioma arising from the carotid body which acts as a vascular chemoreceptors and is usually located at the carotid bifurcation.\[[@ref2]\] Although most of CBT are benign and slow growing, early excision is recommended because of the unpredictable malignancy potential. Even if the tumor is not pathologically malignant, it will continue to grow and can cause various complications and will become too difficult for a surgeon to remove without complications.\[[@ref4]\] In 1971, Shamblin *et al*., introduced a classification system based on the size of the tumor into groups I, II, and III.\[[@ref5]\] Group III, like the present case, consists of tumors that are large and typically encase the CA requiring vessel resection and replacement. Most of the previous studies reported high rate of neurovascular complication (23-47%)\[[@ref2][@ref6][@ref7]\] with Shamblin III tumors. The risk seems to be more significant when the tumor size is more than 5 cm\[[@ref8]\] (similar to the present case). Therefore, early detection and prompt surgical resection of CBTs will decrease surgical morbidity.\[[@ref2]\] Nevertheless, early detection of the small tumor is difficult because of the limited clinical symptoms during its early stage.\[[@ref9]\]

In large tumors, neurovascular symptoms and signs, such as hoarseness, vocal cord paralysis, dysphasia, Horner\'s syndrome, carotid pulsations, thrill, and symptoms of cerebral ischemia or carotid sinus syndrome, are usually present.\[[@ref9]\] In this case, Horner\'s syndrome was detected.

Noninvasive imaging studies like CT scan with contrast and magnetic resonance imaging (MRI) are useful modalities to identify CBT.\[[@ref10]\] In our case, CT with contrast was enough for the diagnosis. CT demonstrated a solid mass that showed homogenous enhancement on intravenous contrast administration. The presence of uniform contrast enhancement and large feeding vessels into the tumor excludes enlarged lymph nodes and schwannomas. Carotid angiography can demonstrate the tumor hypervascularity and widening of the carotid bifurcation by a well-defined tumor blush ("Lyre sign"), which is a pathognominic angiographic finding. Selective embolization can be used to reduce the size of tumor and bleeding complications during surgery.\[[@ref11]\] However, other studies showed that embolization has no significant effect on intraoperative blood loss or operation time\[[@ref2]\] and was not effective in reducing neurological complications.\[[@ref12]\] In our case there were multiple arteries supplying the tumor making super selective embolization very difficult. Fortunately, blood loss was not significant.

Cerebrovascular accidents are the most serious postoperative complication and have been reported to be up to 11%.\[[@ref13]\] The balloon test occlusion of the ICA was not performed in this case since its predictive value is low.\[[@ref14]\] We did not have to use carotid shunt since neurological status and rSO2 were maintained normal during the whole procedure. There was no evidence of vascular insufficiency after surgery. Although autogenous vein graft has better patency rates than PTFE in peripheral arterial bypasses,\[[@ref15]\] this advantage was not confirmed for CA bypasses.\[[@ref3][@ref16]\] The incidence of cranial nerve injury is reported as high as 40%.\[[@ref17]\] The hypoglossal and vagus nerves are the most vulnerable to injury.\[[@ref2]\] Both nerves were identified and preserved in the present case.

In conclusion, despite the development of surgical and endovascular techniques, huge carotid body paraganglioma continue to have high incidence of pre- and postoperative complications. Carotid body paraganglioma should be removed immediately upon detection. Identification of the adjacent nerves during surgery is essential in reducing postoperative problems.

*The case was presented at the 7^th^ annual meeting of the Gulf Vascular Society, Muscat, Oman, March 2013*.
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